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Description 



5 The present invention is related in general to bicycle equipment. Besides the usual bicycle 
parts such as wheels, the frame, the seat and the handle bar it has become usual practice to 
further provide additional bicycle equipment such as a cycle computer having a display, and 
light emitting means for improving the visibility of the bicycle and in order to illuminate the 
surroundings when cycling at night. 

10 

Cycle computers as well as lighting devices are usually provided as independent add-on fea- 
tures. With respect to lighting devices it has become very common to use battery powered 
devices.that the cyclists can optionally charge at home or merely replace with a new battery. 
Cycle computers are usually provided with removable fixation means on the handle bar of the 

15 bicycle. The cycle computer is usually designed for gathering and displaying information re- 
lated to bicycle speed, cadence, distance travelled, and the like. Usually, there is provided a 
magnet mounted to a wheel spoke or to other revolving elements in order to allow a corre- 
spondingly mounted magnet sensor to sense the passing of the magnet. The resulting pulse 
can be used to calculate the different parameters in order to display such results to the cyclist. 

20 Usually such a cycle computer is battery powered and is not provided for any interaction with 
other elements or equipment material on the bicycle. In the latest developments (internal state 
of the art), however, cycle computers have been designed as more sophisticated systems hav- 
ing the ability to also display information related to the state of the bicycle transmission. 

25 A further part of the bicycle equipment that is usually provided for independently is a lighting 
device that comprises light emitting means. In former times the lighting device usually was 
powered by a dynamo that was rotated by engagement with the rubber part of one of the bicy- 
cle wheels. One problem with dynamo powered lighting devices is that the light intensity is 
directly proportional to the cycling speed, i.e. once the cyclist stops, there is no illumination. 
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Furthermore the needed pedalling force is drastically increased, in particular on low cycling 
speeds or when starting to cycle. 

To alleviate the above problems a so called hub dynamo was developed. A hub. dynamo has 
high efficiency and an improved feel with respect to the needed pedalling force. 

Another option is to provide battery powered lighting devices that are usually removably 
mounted to either the bicycle or even to the cyclist in order to prevent it from being stolen. 
Batteries of the non-rechargeable type are nowadays unacceptable in an ecological point of 
view, however rechargeable batteries do introduce the problem for such lighting devices that 
if the cyclist fails to thoroughly charge the battery, the function thereof may be affected. Fur- 
thermore, the duration with which illumination can be provided is heavily restricted. 

From German utility model DE 201 15816 there cellular phone is known having an integrated 
cycle computer with a display and light emitting means. The above device is also battery 
powered and accordingly, the availability of the cycle computer function, the illumination 
function and/or the cellular phone function is heavily restricted. Furthermore, it has to be con- 
sidered that the disclosed device is nothing more than a mechanical combination of three in- 
dependent devices in a common casing without providing any functional coupling or interac- 
tion between the different devices with the exception of the keyboard that may be used both 
for the cellular phone and for switching the light emitting means off and on. 

Hence, there is a need for an improved bicycle equipment that provides for an enhanced func- 
tionality without resulting in increased costs. 

Accordingly, it is an object of the present invention to provide such bicycle equipment. 

The above object is solved by a bicycle equipment having the features of claim 1 . Preferred 
embodiments are defined in the dependent sub-claims. 

In particular, the invention relates to a bicycle equipment comprising a cycle computer with a 
display and light emitting means in which said cycle computer and said light emitting means 
are coupled to each other and connectable to a common bicycle mounted generator such that 
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both are controlled and/or jointly powered. In other words it is surprisingly possible to reduce 
a number of parts to simplify wiring and to provide for optional functional interaction be- 
tween said cycle computer and said light emitting means due to the connection to a common 
bicycle mounted generator. The power supply and the recharging of any battery can be im- 
5 proved, wherein an important aspect is that the power consumption of the cycle computer is 
usually almost constant at any cycling speed whereas the power need of the light emitting 
means may vary with the cycling speed, either due to the fact that power consumption may 
increase with increment of the bicycle speed if the light emitting means are powered by a dy- 
namo and are comprising a lamp or due to a wish of the cyclist to have specific illumination 
1 0 upon specific cycling conditions. Thus, the jointly used bicycle mounted generator can be 
designed smaller and the provided energy can be used in a most efficient way. 

According to a preferred embodiment said light emitting means are controlled by a CPU be- 
ing comprised in said cycle computer. By providing a coupling between the cycle computer 

15 and the light emitting means via the CPU, signals related to the cycling conditions can easily 
be used to provide for adequate illumination in order to enhance the security for the cyclist. 
For instance it is possible to provide for a flashing illumination mode when the bicycle is run- 
ning at low or no speed such that sufficient illumination is provided for the cyclist wherein the 
cyclist is more easily detectable by others. Of course, it is possible to design the CPU of the 

20 cycle computer such that additional functions inherent to the light emitting means can be pro- 
vided efficiently. In this context it is also to be noted that the CPU of the cycle computer also 
allows for an improved battery management which by itself can already be regarded as a 
strong advance in technology with respect to known bicycle equipment. 

25 Optionally, said generator simultaneously provides for power supply and control signals, in 
particular for pulsed control signals. The joint use of the generator as a source for energy and 
signals allows for a further reduction of parts and wiring. 

Due to the fact that only one generator can be provided for powering said cycle computer and 
30 said light emitting means allows a small sized generator which can easily be provided as a 
hub dynamo. The use of a hub dynamo is particularly preferable due to the fact that such a 
generator is less affected by mud and moisture than other conventional dynamos. Furthermore 
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the efficiency of hub dynamos is higher, wherein an additional benefit is obtained with respect 
to the feel when pedalling. 

In a preferred embodiment of the bicycle equipment according to the present invention said 
light emitting means are at least partly provided with said cycle computer unitarily. As the 
usual position of a cycle computer is usually mounted on the handle bar of the bicycle in order 
to allow easy viewing of the display the front and side areas provide for space efficient hous- 
ing of elements of the light emitting means. In case of a releasable fixation of a cycle com- 
puter there is also given the option of using said part of the bicycle equipment as a torch. 

The functional coupling between said cycle computer and said light emitting means may also 
comprise an optical coupling such that the light emitting means can back light said display. 
The optical coupling may be provided with a simple arrangement close to each other or by 
optical fibres or the like. The joint use of the light emitting means for illumination purpose 
and for back lighting the display allows for further reduction of costs and parts. 

It is important to note in this respect that back lighting of the display is usually only required 
when the light emitting means are actually emitting light, i.e. when visibility is reduced such 
as in darkness. 

According to a further embodiment said light emitting means are at least partly provided re- 
mote from said cycle computer, in particular on a separate battery housing. By providing at 
least partly said light emitting means remote from the cycle computer the safety from the cy- 
clist can be further enhanced, as the light emitting means are not restricted to any front light 
but allow also for signalling in the rearward direction of the bicycle. The optional provision of 
a part of said light emitting means on said separate battery housing allows for easier use of the 
battery housing as a torch in case said battery housing in releasable fixed to a bicycle. 

Although the light emitting means may comprise conventional light bulbs it is to be consid- 
ered as preferred that the light emitting means comprise a plurality of light emitting elements, 
in particular LED's, that can at least partly be powered and controlled independently with 
respect to each other by means of said common generator and/or by said cycle computer. The 
use of a plurality of light emitting elements allows for an even better efficiency with respect 
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to the available energy and it is possible to provide for more versatile applications. I.e. it is 
possible to provide for a first light emitting element that is shown to illuminate the near sur- 
roundings of the bicycle and another light emitting element for illumination an area at greater 
distance. In such an application it could be possible to illuminate the near surroundings upon 
5 small cycling speed or when the bicycle is stopped and to provide for remote illumination 
upon cycling at relatively high speed. In this application it is also of benefit that the elements 
of said light emitting means that are provided for distant illumination can be designed with a 
high power consumption as upon cycling at high speed usually the available energy from the 
generator is high. 

10 

According to a further preferred embodiment the light emitting means can provide for varying 
illumination modes such as on, flashing, partly flashing, full or partly flashing with different 
flashing intervals or patterns, and others. Preferably the different illumination modes are each 
provided for a specific state of the bicycle as provided directly by the cycle computer. 

15 

Finally, it is preferred that the bicycle equipment according to the present invention also com- 
prises at least an ambient light sensor in order to allow for automatic activation of the light 
emitting means in case illumination is indicated by low ambient light. Of course, in such case 
it should be provided for a manual switching means allowing to overrule the illumination 
20 mode as provided by the ambient light sensor, the CPU of the cycle computer or the cycle 
computer in general. 

In summary, it is to be noted that the present invention provides for reduced parts and costs of 
a bicycle equipment and that with an increased functionality. The bicycle equipment accord- 
25 ing to the present invention can highly improve the security of the cyclist and provides for 
most efficient use of the available energy generated by manpower. 

Thus, the bicycle equipment according to the present invention brings tremendous benefit for 
the cyclist without increasing parts, costs or required manpower for cycling and with no fur- 
30 ther need of caring about the loading condition of several battery packs for the cycle computer 
and the light emitting means as it was necessary according to the prior art. 
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Further characteristics and benefits of the present invention will become apparent upon read- 
ing the following detailed description of actually preferred embodiments; said detailed de- 
scription is merely intended as illustrative and is in any case not to be regarded as limiting the 
scope of protection as it is defined in the appending claims. In the detailed description of pre- 
ferred embodiment reference is given to the appending drawings, in which: 

Fig. 1 shows a cycle computer with an integrated lamp as light emitting means as part of a 
preferred embodiment of the bicycle equipment according to the present invention. 



■ 

Fig. 2 shows an alternative to the cycle computer portion of fig. 1 with the use of LED's. 

Fig. 3 shows the application of a cycle computer as illustrated in fig. 1 or fig. 2 mounted on 
the handle bar of a bicycle. 



Fig. 4 shows a bicycle with a bicycle equipment according to a preferred embodiment of the 
invention mounted thereon. 



Fig. 5 shows an alternative embodiment of the bicycle equipment according to the present 
invention mounted on a bicycle in a view similar in fig. 4. 



Fig. 6 shows a further alternative embodiment of a bicycle equipment according the present 
invention also mounted onto a bicycle. 



Fig. 7 shows a schematic view of different elements of a bicycle equipment according to the 
present invention together with some elements of the bicycle to which the equipment is in- 
tended to be mounted. 



Fig. 8 shows a modified embodiment in a view similar to fig. 7. 



In fig. 1 a cycle computer 10 is shown having integrated light emitting means 22. The cycle 
computer 10 comprises a housing 12 with a display 14 on the upper surface and switch ele- 
ments 16. The front portion of the housing 12 comprises a biased or tilted portion in which a 
light 22 for lighting the road is included. In the shown embodiment the light emitting means 
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22 are formed by a light bulb that cannot be seen in the illustration of fig. 1 as it is masked by 
a translucent window element. In the shown embodiment it is possible to position the bulb of 
the light emitting means 22 such that light is also directed in the upward direction in order to 
allow back lighting of the display 14. 

In fig. 2 there is shown a similar device to the one of fig. 1, wherein, however, the light emit- 
ting means 22 consist of five light emitting diodes or LED's 25. Furthermore, the LED's are 
positioned on a forwardly directed front face instead of being positioned on a biased or tilted 
portion. The embodiment shown in fig. 2 allows for multiple illumination modes as will be 
detailed later in this description. 

Fig. 3 shows a possible mounting of a device as shown in figures 1 or 2 onto the handle bar 2 
of a bicycle. Here once again the display 14 of the cycle computer is directed towards the cy- 
clist together with switching means 16 in order to operate the cycling computer and/or the 
light emitting means. The light emitting means 22 are directed towards a forward direction 
and extend in the shown embodiment also onto the side surfaces of the cycle computer hous- 
ing 12 in order to allow both illumination of the ahead road as well as to allow signalling of 
the bicycle sideways in order to improve the security for the cyclist. As illustrated the light 
emitting means 22 and the cycle computer with its display 14 are housed in a common hous- 
ing and are functionally coupled to each other and are connectable to a bicycle mounted gen- 
erator via a cable indicated with the reference sign 8. 

In fig. 4 a bicycle is shown to illustrate in greater detail a possible application of the present 
invention. As in fig. 3 a cycle computer 10 having integrated light emitting means 22 that are 
coupled with respect to the cycling computer are mounted on the handle bar of the bicycle. As 
illustrated the cyclist interface device having the light illumination means included is con- 
nectable to a wiring 8 that leads to a battery housing 9 that is fixed to the frame member of the 
bicycle. The battery housing 9 is connected with a hub dynamo 7 serving as power generating 
means. In the shown embodiment the hub dynamo can provide for signals that are necessary 
for the cycle computer to calculate cycling parameters such as bicycle speed, distance etc. and 
eventually a necessary illumination mode. It is to be noted that the cycling computer 10 is 
also managing the charge status of the battery comprised said housing 9. 
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In fig. 5 a modified embodiment of the bicycle equipment according to the present invention 
is shown. In the shown embodiment additional or alternative light emitting means are pro- 
vided for signalling purpose in order to indicate the presence of the bicycle when viewed from 
behind. The light emitting means is connected with the cycle computer device 10 via a wiring 
5 11. Here again, the housing 12 of the cycle computer unit serves as central control unit by 
using the CPU of the cycle computer for both controlling cycle computer function as well as 
the illumination and the charge control of the battery that may be included in the housing 9 
and/or the housing in which said illumination means 23 is comprised. 

1 0 Fig. 6 illustrates a further bicycle equipped with the bicycle equipment according to the pres- 
ent invention. In the shown embodiment the battery housing 9 is also comprised of light emit- 
ting means 24 allowing for enhanced visibility of the bicycle when viewed from sideways. 
The other elements are substantially corresponding to the previous embodiments so that we 
refrain from any repetition thereof. 

15 

In fig. 7 a conceptional illustration of a preferred embodiment of the present invention is 
shown. As illustrated a housing 12 may comprise a central processing unit CPU to which the 
different other elements are coupled. Namely, the CPU is coupled with a battery 36 for power 
supply that can be housed within the housing 12 or in a separate housing, such as the battery 

20 housing as illustrated in the previous embodiment. In order to perform the cycle computer 
function the CPU 32 is also connected to signal generation means such as the speed sensor 32 
or the dynamo 7 which by means of an additional or other unit 33 and a communication con- 
trol unit 34 may provide corresponding signals to the CPU which in turn provides calculation 
in order to output data relating to the cycle status to the liquid crystal display 14. As to the 

25 illumination function the CPU 32 is connected to light emitting means 38 in the form of a 
simple lamp in this embodiment. The lamp 38 can be controlled by the CPU 32 in response to 
switching signals provided by the switch 16 or in response to signals of a light sensor 35 
which detects the ambient light level. For controlling the light emitting means 38 additional 
data as displayed on the LCD display 14 or as provided by the different signal generating 

30 means may also be used as well as signals provided from the battery with respect to the 
charge status or with respect to the available power provided by the dynamo. 
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Finally, in fig. 8 there is shown in an illustration similar to fig. 7 a further preferred embodi- 
ment in which the light emitting means 38 is provided by several LED elements. In order to 
allow back lighting of the LCD display 14 an optical coupling is provided between the LED 
38 and the display 14, e.g. in form of optical fibres. 

The advantages of the present invention become more obvious when considering some possi- 
ble operational modes as will be detailed in the following, again to be considered as an exam- 
ple only and as not restricting the scope of protection. 

By coupling the cycling computer and the light emitting means and by providing means for 
connecting them to a bicycle mounted common generator it is allowed for most versatile op- 
eration modes with improved power efficiency. Considering the bicycle is operated at high 
speed the power generator, e.g. in the form of a hub dynamo provides for a high amount of 
available power. The common CPU may in such case provide for storage of a part of said 
power into the battery and may calculate on the basis of light sensor signals and the detected 
speed and may control the display of the cycle computer in order to indicate to the cyclist 
relevant information about the riding such as the actual speed and may at the same time pro- 
vide for supplying the light emitting means, e.g. in the form of several LED's with high 
power in order to illuminate a large area ahead of the bicycle. Supposing now that the cycling 
speed decreases the required area ahead of the bicycle that is to be illuminated may be smaller 
and accordingly the CPU may adjust the luminous intensity of the light emitting means corre- 
spondingly to a lower available level of generated energy. Alternatively it would also be pos- 
sible that the brightness of the light emitting means may be partly maintained and party re- 
duced or even partly switched off. 

Considering now that the bicycle comes to a stop the cycling computer itself hardly needs any 
power supply and accordingly the CPU may control the light emitting means based on the 
available stored energy out of the battery. In order to make the bicycle well visible it is for 
instance possible to switch the light emitting means to a flashing mode, for instance random 
flashing of the different elements, common flashing etc.. By doing so the power consumption 
can be further reduced in response to the detective status of the bicycle, i.e. that the bicycle is 
stopped. 



In all of the above it is to be considered that the present invention provides for a bicycle 
equipment with reduced costs and enhanced functionality. In case the battery is included in 
the cycle computer housing the same could also be used as a releasable torch. Such option is 
also available in case of the embodiment as shown in fig. 6 provided that the battery housing 
5 9 is provided releasably to the bicycle frame. 
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20 
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Bicycle equipment comprising : 

a cycle computer ( 1 0) with a display (14); and 

light emitting means (22, 23, 24) 
characterised in that 

said cycle computer (10) and said light emitting means (22) are coupled with each 
other and connectable to a common bicycle mounted generator (7) such that both are 
controlled and/or powered jointly. 

Bicycle equipment according to claim 1, characterised in that said light emitting means 
(22, 23, 24) is controlled by a CPU (32) being comprised in said cycle computer (10). 

Bicycle equipment according to claim 1 or 2, characterised in that said generator (7) 
simultaneously provides for power supply and control signals, in particular pulsed 
control signals. 

Bicycle equipment according to any of claims 1 to 3, characterised in that said com- 
mon generator (7) is a hub dynamo. 

Bicycle equipment according to any of claims 1 to 4, characterised in that said light 
emitting means (22, 23, 24) is at least partly provided unitarily with said cycle com- 
puter (10). 



30 



Bicycle equipment according to any of claims 1 to 5, characterised in that said cou- 
pling comprises optical coupling (39) such that the light emitting means can back light 
said display (14). 
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7. Bicycle equipment according to any of claims 1 to 6, characterised in that said light 
emitting means (22, 23, 24) are at least partly provided remote from said cycle com- 
puter (10), in particular on a separate battery housing (9). 

5 

8. Bicycle equipment according to any of claims 1 to 7, characterised in that said light 
emitting means (22, 23, 24) comprise a plurality of light emitting elements, in par- 
ticular LED's (25), that can at least partly be powered and/or controlled independently 
by means of said common generator and/or by said cycle computer. 

10 

9. Bicycle equipment according to any of claims 1 to 8, characterised in that said light 
emitting means (22, 23, 24) can provide for varying illumination modes. 



10 

15 



Bicycle equipment according to any of claims 1 to 9, characterised in that it comprises 
at least an ambient light sensor (35). 



20769 




13 



Title: 

Applicant: 
OurRef: 



Bicycle Equipment 



SHIMANO INC. 
20769 



t=PO- Munich 
58 



1 8. Okt 2QQ2 



Abstract 



5 



10 



The present invention relates to a bicycle equipment comprising a cycle computer (10) with a 
display (14) and light emitting means (22, 23, 24) wherein said cycle computer (10) and said 
light emitting means (22) are coupled with each other and connectable to a common bicycle 
mounted generator (7) such that both are controlled and/or powered jointly. Thus the bicycle 
equipment can work more efficiently with reduced number of parts and with reduced costs 
while providing enhanced functionality. 
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